Activation of the alternative complement pathway by Leishmania promastigotes: parasite lysis and attachment to macrophages.
When exposed to normal human or guinea pig sera, promastigotes of Leishmania enriettii and L. tropica activate the complement cascade by the alternative pathway and fix C3 on their surfaces. In high (25%) serum concentrations, the result of complement activation is parasite lysis. At lower concentrations (4%), complement fixation results in enhanced parasite binding and uptake into murine peritoneal macrophages. Parasites are lysed in normal guinea pig, C4-deficient guinea pig, normal human, and C2-deficient human sera when they are incubated at 37 degrees C for 30 min. Fetal calf and normal mouse sera are poorly lytic. Lysis requires Mg++ but not Ca++, is mediated by heat labile (56 degrees C, 30 min) component(s), and does not occur when the incubations are maintained at 4 degrees C. Guinea pig serum preadsorbed with promastigotes of L. tropica in EDTA at 4 degrees C for 30 min is fully lytic. Immunofluorescence studies with anti-C3 antibodies show that under these conditions C3 is deposited on the surface of the parasite. The serum-dependent binding of parasites to macrophages is also mediated by heat-labile, nonadsorbable factor(s) present in normal guinea pig and mouse sera, as well as C2-deficient and C4-deficient sera. The serum-dependent macrophage recognition mechanism is trypsin sensitive but relatively resistant to chymotrypsin. Parasites but not macrophages can be presensitized at room temperature with low levels (8%) of serum to enhance their binding to macrophages. Presensitization does not occur at 4 degrees C. These results show that Leishmania promastigotes of several species can fix complement by activating the alternative complement pathway. This may then result either in parasite lysis or in an accelerated uptake of the parasite into phagocytic cells. In vivo, the biologic outcome of infection may reflect a balance between extracellular lysis and enhanced uptake into phagocytic cells.